

















LAND USE CAPABILITY

Land use capability analysis is the determi-
nation of development potential for
various activities that compete with
mining. Included are aesthetics, recreation,
wildlife, forestry, and urban development.
For each of these activities a model that
simulates the land .use capability is
designed using the resource inventory
data. Land use maps can then be produced
from the models describing the location
and extent of areas most suited for a given
land use.

Aesthetics

1. Scenically attractive areas, as defined
by landform, vegetation cover, and
chnaraline nf lalkar gnd rivere

2. Views from major roads and navigable
waterways.

3. Existing recreational, historical, and
archeological sites.

4. Existing natural features, including
unique landforms, virgin areas, etc.

Recreation

1. Existing recreation areas and manage-
ment plans,

. Potential camping and picnicking areas.

. Potential trail areas.

. Potential canoeing areas.

. Potential hunting and fishing areas.

ildlife Habitat

. Grouse habitat.

. Deer habitat.

. Wetland furbearer habitat.

. Warm and cold water fish habitat and
spawning areas.
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Forestry

1. Existing harvestable timber volume.
2. Sustained yield.

Urban Development

1. Seasonal recreational housing potential.
2, Urban growth potential.
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EXAMPLE: FOREST PRODUCTIVITY

Development of copper-nickel resources could transform large amounts of land from
forest production use to mineral extraction. Direct displacement of forest resources by
mining and ancillary facilities would remove these forest lands for an indefinite period.
The intent of the forest capability analysis is to determine the relative effects mining
would have on forest production.

Loss of Short-term Productivity

With a knowledge of the existing forest cover (specie, density, and height) along with forest
volume tables, a determination can be made of the volume that could currently be
harvested if mining were to occur. This could then be compared to the volume if allowed
to grow to maturity. The difference between -these two would be the loss of short-term
productivity.

Loss of Long-term Productivity

In order to project productivity, some forest management practices must be assumed. If
the ideal forest specie for each soil type is planted or the current specie is assumed, a
projection of future forest volumes can be made. A map of long-term productivity would
aid in siting and evaluating mining facilities.

Relative Regional Productivity

The regional context for MINESITE considers the forest productivity within the study
area compared to the regional productivity. This is done by using MLMIS statewide data
with forty-acre grid cell resolution. This analysis puts the detailed forest capability into a
larger geographic perspective.

EXISTING HARVESTABTF. TIMBER VOILUME

VAIUE | MAP |% OF|NO. OF|NO. OF|CU. FT.|CORDS X 103| MBF X 103
SYMBOL{SITE |CELLS |ACRES |X 106 | PULP| SAW SAW

HIGH 5% |27.8|40266 | 99577 | 158 307 | 923 462

£l

VEDIUM 16.9 (24546 | 60702 | b4 Lh2 | 59 30
ire ) 30.9 44881 110990 82 639 X X
NONE 22.8|33045 | 81720 | X X X X
NO DATA| I |1.6 [2259 |5587 X X X X

Low = 550 - 925 CuFt/Acre Medium = 926 ~ 1300 CuFt/Acre
High = 1301 - 1675 CuFt/Acre

Cords (Saw) = only trees >50 ft. in height

Mof = only trees >50 ft. in height

128 cubic feet = 1 cord 2 cords = 1,000 board feet (Mbf)
Mbf = thousand board ft. No Date = no data on CuFt/Acre
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POTENTIAL ENVIRONMENTAL
IMPACT

Impact analysis is a method of predicting
the effects of mining activities on
environmental systems. Each of the
environmental systems can be rated for
sensitivity to pollution or disruption by
mining activity. Models develop the
relationships between the intensity of
mining operations and the sensitivity of
air, water, and land systems.

Air

1. Air pollutant sensitivity.

2. Noise and vibrations.

Water

1. Water availability.

2. Discharges into surface and ground
water,

3. Effect on water level fluctuations.

4, Sedimentation and critical slopes.

5. Off-stream storage capacities.

Land

1. Slope stability.

2. Erosion potential.

3. Revegetation potential.

4, Runoff sensitivity.

5. Subsidence.

EXAMPLE: WATERSHED MANAGEMENT

The quality/quantity of. water is altered when used in ore processing. This example
comments on water availability, which is the potential for withdrawal from lakes and

streams, either directly or by watershed reduction, to provide make-up water in mineral
processing.

Tailings Basins/Storage Reservoirs

A single_f.a(_:ilit}/ can serve tailings disposal and water supply. The site selection phase for
such facilities is a screening process to identify eligible and technically feasible sites. The

impact evaluation phase is the measure of environmental effects of each of the
alternatives.

SITE SELECTION

Step 1 — Areas unable to accomodate
tailings basins/reservoirs are iden-
tified. Among the factors consid-
ered are urban areas, certain
streams and lakes, areas with
administrative restrictions, and

o S areas With' high poteptial for

L P . . open pit taconite or

oy copper-nickel mining.

Step 2 — Eligible areas are further screen-
ed, based on desired area, vol-
ume, and perimeter ratio, to
determine alternatives that are
technically feasible.

IMPACT EVALUATION

Tailings basins/reservoirs are evaluated against each of the impact models as well as the |
land capability results. In each of these impact evaluations a model of sensitivity is |
prepared for the entire study area. As an example, water availability is assessed for each |
watershed in terms of land area, low flow, average flow, and (a worst case condition) |
percentage of water to be withdrawn relative to low flow. From this analysis it is |
apparent that there is an excess of water throughout the study area, although some of the |
headwater areas are more susceptible to impact. If no other water source is available, |
these sites would require storage reservoirs for collecting water during high periods of
runoff to moderate the effects of withdrawal in low flow seasons.

Jatershed -
Isabella 21 gl 489
R. Character g S1.3838
istics = 0l lm e
Area '
(sq’ m]_,) 53 1801250 1483
12 mo. low :
flow (cfs) |18 63
vg, flow
(cfs) 37
%, make up
water vs.
low flow
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ALTERNATIVES

One function of the MINESITE Project is to develop a framework plan which sets forth a set of alternatives for mineral development.
The plan attempts to minimize environmental effects, ownership problems, and land use conflicts, while at the same time maximizing
the utilization of mineral resources and location of mining facilities.

MINERAL RESOURCES AND MINING
FACILITY REQUIREMENTS

Sites are rated for their mineral potential
as well as their suitability for mining
facilities.

ENVIRONMENTAL
SENSITIVITIES

Sites are rated according to their sensitivi-
ties to pollution or disruption of air,
water, or land systems.
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LAND USE CAPABILITIES

bility for other land wuses

Sites are rated according to their capa-

including

aesthetics, recreation, wildlife, forestry,

and urban development.

FRAMEWORK PLAN

MINERAL RESOURCES

Prediction of mineral potential areas for
underground and open pit mining.

MINING FACILITIES

Identify site alternatives for plants, tailings
basins, reservoirs, and stockpiles.

LAND USE PLAN

A compatible land use and resource

management plan.
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PROPOSED MINING PROJECT

Anticipated projects or industry-initiated
plans including excavation, processing,
waste disposal, and water management can
be reviewed.

A second function of the MINESITE Project is to evaluate specific mining proposals. The proposed mining facility plans could be
_checked against the framework plan as well as the four decision factors that were used to develop it. The results of this evaluation
become useful when preparing environmental impact statements or reviewing permit applications.

MINERAL LAND USE CONFLICTS

Locational conflicts between the pro-
posed mining facilities and areas of
potential mineral resources can be
identified and resolved.

ENVIRONMENTAL EFFECTS

Impacts of specific proposals can be
located and quantified so that plans can
be modified, if necessary, to minimize
effects.

LAND USE CONFLICTS

Competition with other land
the resource management
public land must be reviewed.

uses and
issues on
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— EVALUATI(

RESOURCE INVENTORY

information is compiled from maps,
topographic surveys, aerial photographs,
and land records. A series of maps describe
the geographic location and extent of
natural and cultural resources, This data is
coded into computer format by assighing
numeric codes within grid cells, This data
is then stored in a computer and can be
combined, manipulated, and displayed by
a printer as symbols or tones.

CAPABILITY/IMPACT

Land use capability analysis is .the
determination of development potential
for activities that compete with mining.
Included are aesthetics, recreation, wild-
life, forestry, and urban development.
Impact analysis is a prediction of the
effects of mining activities on environ-
mental systems. Models develop the
relationships between the intensity of
mining operations and the sensitivity of
air, water, and land systems.

ALTERNATIVES/EVALUATION

One function of the MINESITE Project is
to develop a framework plan which sets
forth a set of alternatives for mineral
development. The plan attempts to
minimize environmental effects,
ownership problems, and land use
conflicts, while at the same time
maximizing the potential of mineral
resources and location of mining facilities.

A second function of the MINESITE
Project 'is to evaluate specific mining
proposals. The proposed mining facility
plans can be checked against the frame-
work ‘plan as well as the four decision
factors that were used to develop it. The
results of this evaluation become useful
when. preparing environmental impact
statements or reviewing permit applica-
tions. ‘




MINESITE STAFF

Environmental
Coordinator
| Perry A.Canton . .... Geological

Engineer
Michael A. Gilgosch .. Geological
Engineer
Alan D. Robinette ... Landscape
Architect (MLMIS)
Fern Albers ........ Student
Assistant
Barbara Deick ...... Student
‘ Assistant
 Marilyn Peschel .. ... Student
Assistant
Thea Sanborn . ..... Student
Assistant
Earle Walker ....... Student
Assistant

CONSULTANTS

Bather, Ringrose, Wolsfeld, Inc.
Edina, Minnesota

Earth Systems Research, Inc.
Minneapolis, Minnesota

Limnological Research Center
University of Minnesota
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Minnesota Land Management
Information System (MLMIS),
Center For Urban And Regional
Affairs,

University of Minnesota

Remote Sensing Laboratory
College of Forestry
University of Minnesota

e

St. Anthony Falls Hydraulic Laboratory
Department of Civil and Mineral
Engineering,

University of Minnesota

William C. Brice . . ... Mineral Resource

. OTHER INFORMATION SOURCES ™~

/iEagvironmental Planning Division

“Minnesota State Planning Agérgy =

Environmental Services Section
Minnesota Highway Department

North Central Forest Experiment
Station,

U.S. Forest Service

Department of Agriculture

Soil Conservation Service
Department of Agriculture

U.S. Forest Service
Department of Agriculture

OTHER ORGANIZATIONS ACTIVE IN
COPPER-—-NICKEL STUDIES

Copper-Nickel Project
Minnesota Environmental Quality
Council

Department of Natura! Resources
St. Paul, Minnesota

Mineral Resources Research Center
Department of Civil and Mineral
Engineering,

University of Minnesota

Division of Minerals
Department of Natural Resources
Hibbing, Minnesota

Minnesota Geological Survey
University of Minnesota

Superior National Forest
U.S. Forest Service
Duluth, Minnesota

U.S. Bureau of Mines
Department of the Interior
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